A 7-month-old cat was examined for progressive abdominal distension. Radiography showed a fluid-containing cyst, which had subsequently ruptured as the result of a fall. Nephrectomy was performed, and examination revealed the coexistence of pyelocaliceal diverticula with a cystic intracapsular angiomyolipoma (mesenchymal hamartoma) in the left kidney. The diverticula were present on both cranial and caudal poles of the kidney and were lined by transitional epithelium. The hamartoma was characterized by the presence of multiple mesenchymal tissues, including thick-walled blood vessels, smooth muscle, and adipose tissue.
Pyelocaliceal diverticula (PCD) are eventrations of the upper collecting systems lying within the renal parenchyma and communicating with the main collecting system via a channel. 13 PCD in humans have been well studied and are usually congenital. Although reports of this disease in domestic animals have been rare, 5 acquired pyelogenic diverticulum has been suggested in dogs by excretory urography. 7, 8 Mesenchymal type hamartoma has been sporadically reported in domestic animals other than cats, particularly in the liver, lung, and kidney. 2, [9] [10] [11] [12] In this study, PCD were discovered coexisting with a cystic mesenchymal hamartoma (angiomyolipoma) in the kidney of a young cat.
A 7-month-old intact female cat was examined for progressive abdominal distension for 2-3 months. Radiography revealed a fluid-containing cyst in the abdomen, but no specific treatment was undertaken. The cyst had ruptured as the result of a fall, and the patient showed signs of depression, vomitting, and anorexia. A second radiographic study confirmed the ruptured cyst and ascites. Physical examination revealed normocardia (150 beats/minute), normopnea (24 breaths/minute), a rectal temperature of 39 C, and abdominal pain on palpation. The hemogram revealed a leukocytosis (38,700 cells/l) due to neutrophilia (34,443 cells/l) that was interpreted as mild peritonitis in response to a ruptured cyst. Serum biochemistry revealed a mild hypoproteinemia (5.2 g/dl), hypoalbuminemia (2.2 g/dl), and hyperglycemia (221 mg/dl), without azotemia. Both hypoproteinemia and hypoalbuminemia were interpreted as a loss of protein due to proteinuria, and hyperglycemia was considered a stress response. Urine was acidic and had a specific gravity of 1.035, high protein levels (ϩϩϩ), and occult blood (ϩϩ). Abdominal fluid obtained by paracentesis was red and had a specific gravity of 1.026, protein content of 2.6 g/dl, and total cell count of 40,960 cells/mm 3 with Ͼ95% erythrocytes and Ͻ5% white blood cells and was interpreted as a modified transudate. Ascitic fluid culture using soy, MacConkey, and brain-heart infusion agars was negative. Exploratory laparotomy via the ventral midline revealed ascites and a white ruptured cyst in the surrounding area of the left kidney. Ne-phrectomy was subsequently performed. Postoperative care included antibiotics and fluid therapy. Follow-up urinalysis revealed some protein (ϩ) and occult blood (ϩ) by day 4, and a lymphocytosis (12,789 cells/l) was observed on day 12, but serology tests were negative for feline leukemia and feline immunodeficiency virus infections. By day 15, the patient was alert and active, and the hemogram, serum biochemistry, and urinalysis values returned to normal.
Grossly, a collapsed polycystic structure (the PCD) was noticed on both cranial and caudal poles of the kidney, but the midzone of the kidney was unaffected ( Fig. 1 ). These spaces appeared to communicate inwardly with the pelvis, while extending outwardly to compress the cortical parenchyma, which was atrophic, against the thickened renal capsule.
Outside the kidney surface but within the capsule, a round, white cyst-like structure (the mesenchymal hamartoma or angiomyolipoma), approximately 8 cm in diameter with a 5-cm-long tear along its posterior border, completely enwrapped the perihilar region and the caudal border of the kidney (Fig. 1 ). The cyst wall was leathery, approximately 0.5 cm thick, and consisted of yellow outer and inner layers with a white middle layer. The cavity surface was pale, yellowish, and irregular and had several reddened areas of various sizes presumably associated with the cyst rupture or iatrogenic injury. The cavity contained fluid, adipose tissue, and blood vessels. A total of 230 ml of clear, slightly reddish, odorless fluid was recovered from the abdominal cavity of this 3.2-kg cat during the surgical procedure.
Histologically, the diverticula were lined by transitional epithelium (Fig. 2) , and most of them communicated with the pelvis. Along the border of the diverticula, residual renal parenchyma contained a few glomeruli and tubules, smooth muscle, a higher density of blood vessels, interstitial fibrosis, and mononuclear inflammatory cells. The smooth muscle was more prominent at a level closer to the renal pelvis, and it was focally disrupted or admixed with fibrosis along the path.
The cystic hamartoma was enclosed within a dilated renal capsule. The cyst wall consisted of dense fibrous outer and inner layers, with a middle layer of loose connective tissue (Fig. 3) , which was focally infiltrated by lymphocytes. Blood vessels within the cyst wall, particularly those in the middle layer, were severely congested and sometimes thrombosed with local hemorrhages into the rupture site. The cavity had no epithelial lining, and it contained adipose tissue, deposits of brown pigment, loose and dense fibrous connective tissue, bands of smooth muscle, thick-walled arteries, congested blood and lymphatic vessels, and peripheral nerves (Fig. 3) .
Pathologic examination confirmed the coexistence of PCD with the capsular mesenchymal hamartoma in a single kidney of this cat. In this case, the PCD were intrarenal pyelogenic cysts, and the hamartoma was an intracapsular cystlike structure. The lining of diverticula by transitional epithelium and the normal midzone of the renal parenchyma distinguish these PCD from hydronephrosis, which would be expected to be lined by attenuated transitional epithelium, with uniformly attenuated renal parenchyma and subepithelial fibrosis. 5 In humans, PCD are classified into 2 main anatomical varieties. 13 Type I diverticula are more common, usually involve the minor calyx, are present in cranial and/ or caudal poles of the kidney, are smaller in size (from 1 mm to a few centimeters or occasionally larger), and are mostly asymptomatic. Type II diverticula have direct communications with the renal pelvis or adjacent major calyx, tend to be larger, are present in the midzone of the kidney, and are symptomatic. In this case, the PCD were located in both poles of the kidney at the level of the minor calices, which is consistent with the type I variety. The direct communication of these diverticula with the renal pelvis is also partially characteristic of type II PCD may have resulted from the coalescence of multiple calices involved. Embryologically, these PCD most likely developed as a result of a failure of the consolidation of distal dichotomous branches of the ureteric bud to the renal pelvis; 13 no calyx is present in the mature kidneys of small carnivores. The PCD in this cat were probably congenital, but the ultimate etiology is unknown.
A renal capsule normally consists of collagen fibers, elastic fibers, blood and lymphatic vessels, smooth muscle, and adipose tissue (capsular adiposa). Therefore, it is not unreasonable to have mesenchymal hamartomas arise from within the capsule, as seen in this cat. The hamartoma in this cat was similar to renal angiomyolipoma 4 and similar to but distinguishable from the cystic hamartoma of humans. 6 Most mesenchymal harmatomas in domestic animals are found in the liver, lung, and renal parenchyma; some of them are biphasic and contain epithelial structures in addition to mesenchymal tissues. 2, 11, 12 The intracapsular location, presence of mesenchymal tissues, and absence of urine-or blood-like contents distinguish this hamartoma from perinephric pseudocysts, which have been reported in cats. 1, 5 The presence of relatively normal thick-walled blood vessels, adipose tissue, smooth muscle, and nerves distinguish this lesion from a fibroma, fibrosarcoma, and myxosarcoma. The intracapsular location, the collection of fluid, and the absence of glomerulus-like or epithelial structures distinguish it from a nephroblastoma. Spontaneous rupture of a renal hamartoma has been observed in humans, 3 possibly because of the size of the hamartoma and the many large, congested blood vessels present in the mass. 11 It is not clear whether both abnormalities in this case were developmentally related. If the cystic harmartoma existed in the fetal stage, it may have imposed pressure on the development of the collecting system and may have facilitated the development of the bipolar and extensive PCD lesions seen in this cat.
